Premature birth and developmental outcome
Very low birth weight (VLBW) preterm infants comprise approximately 2% of all live births and are a major pediatric public health problem (Hack et al., 2002; Als et al., 2007) . Despite improved survival rates of approximately 85% for preterm infants weighing less than 1500 g (Fanaroff et al., 2007) , half of preterm children sustain cognitive and neurodevelopmental disabilities. However, recent long-term studies demonstrate progressive improvement over time in children without grade 3/4 intraventricular hemorrhages or significant white matter injury (Ment et al., 2003 ; for a review, see Saigal and Doyle, 2008) , suggesting some capacity for recovery, which has yet to be fully investigated.
Magnetic resonance imaging (MRI) studies have demonstrated structural and functional differences in brain development of preterm children compared to term controls from infancy to early adolescence (Ment et al., 2009; Inder et al., 2005a; Gimenez et al., 2006a,b; Nosarti et al., 2008; Srinivasan et al., 2007) . At all ages studied, preterm children have smaller volumes in various brain regions including cerebral gray matter, basal ganglia and cerebellum (Inder et al., 2005a; Nosarti et al., 2008) .
Premature birth also predisposes children to structural disturbances in white matter that may alter processing of information. Serial MRI studies have shown that even with no evidence of gross brain injury, the volume of white matter is less than that of term controls (Dyet et al., 2006; Ment et al., 2009) . Recent advances in imaging technology such as diffusion tensor imaging (DTI), allowing for the evaluation of microstructural alterations, have revealed changes in white matter organization and integrity. DTI provides quantitative measurements of fractional anisotropy (FA), or the degree by which water diffusion is restricted in one direction compared to others. As compared to control children, the prematurely born demonstrate significant FA differences at birth through adolescence (12-15 years of age) (Constable et al., 2008; Skranes et al., 2007) . There is a correlation between gestational age and degree of white matter injury measured by FA (Dudink et al., 2007) and microstructural volume loss (Nosarti et al., 2008) . Infants born at earlier gestational ages have less white matter volume and decreased FA compared to preterm infants born later in gestation. This underscores the importance and intrinsic vulnerability of oligodendrocyte precursor cells, which predominate during the earlier stages (Back et al., 2002; Riddle et al., 2006) . Despite these early differences, serial neurocognitive evaluations have demonstrated progressive improvement such that by adolescence, language scores for preterm subjects approach those of term controls (see review by Saigal and Doyle, 2008; Ment et al., 2003) . This long-term behavioral outcome is paralleled by Premature birth is a growing and significant public health problem because of the large number of infants that survive with neurodevelopmental sequelae from brain injury. Recent advances in neuroimaging have shown that although some neuroanatomical structures are altered, others improve over time. This review outlines recent insights into brain structure and function in these preterm infants at school age and relevant animal models. These animal models have provided scientists with an opportunity to explore in depth the molecular and cellular mechanisms of injury as well as the potential of the brain for recovery. The endogenous potential that the brain has for neurogenesis and gliogenesis, and how environment contributes to recovery, are also outlined. These preclinical models will provide important insights into the genetic and epigenetic mechanisms responsible for variable degrees of injury and recovery, permitting the exploration of targeted therapies to facilitate recovery in the developing preterm brain.
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